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The City of Church Hill has a gravity sewer line on West Morgan Street that serves
several homes. There is one home at the end of the street and one vacant lot that cannot
be served by the gravity line. The home currently has a septic tank installed but the
system has failed and the homeowner now wants to connect to public sewer. A pump
will need to be installed to service the home. This project includes the installation of a
pressure sewer line to serve this home and the home to be constructed in the future on the
vacant lot. There are already a few homes within the City that are serviced by individual
pumps. This installation will follow the city’s current policy. A pump (meeting the
requirements of the City) will be purchased and installed at the homeowner’s expense. It

will be equal to the Hydromatic 2 HP grinder pump used in these calculations.

The high point of the force main from the pumps is at the manhole where the pressure
line will connect. The flow from this line is estimated as follows:
2 homes x 250 GPD x 2.5 peaking factor = 0.87 GPM
24 hr x 60 min
This will be negligi
ble to the existing lines and will not adversely impact them. The individual grinder
pumps’ flow rate will be more than this and will vary depending on the number of pumps

operating simultaneously, the system head for each pump, etc.

The calculations were done using attached Charts (to establish pipe flow and for velocity
and head loss) published by Hydromatic Pump Company. The calculations were made
from the farthest pump on the line (the vacant lot) since it will have to be able to pump
all the way to the manhole. Flow rates, velocity, line size, line lengths, static heads, and

number of pumps are listed below for this line.



Line Size Length Cumulative Cumulative Head Loss  Head Loss Static Head Velocity
# of Pumps Flow in Section per 100 feet _ in section

2 224 2 25 gpm 1.01°/100° 226 15’ 2.17 fps

Total Head = 2.26 + 15 = 17.26°

Total head loss for pump on vacant lot (lowest elevation and farthest distance) is 17.26.

This is less than the capacity of the 2 hp grinder (which has a shut-off head of 105 feet).

Obviously, if the head went higher, the flow rate would reduce and the flow rate in pipe
would be less reducing the head loss because of friction. This design is conservative.

The existing lines and the proposed lines in the subdivision will be adequate.

Cathy Kyker, PE
W & W Engineering
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TABLE Vill -
SUGGESTED DESIGN FLOWS
FOR 250 GPD AVERAGE DAILY FLOW
(3.5 People Per Dwelling)
(71.5 GPD Per Capita)
Suggested
Total GPM Peak to Peak Design
No. of Av.Flow | Av. Flow | Av. Flow Flow Flow
Dwellings (GPD) (GPM) Ratio (GPM) (GPM)
1 250 | 174 4.46 777 15
5 1,250 870 4.39 3.82 30
10 2,500 173 4.35 7.53
20 .| 5,000 3.47 4.28 14.90 45
30 7,500 5.21 4.24 22.10
40 10,000 | 6.94 4.20 29.15
50 12,500 | 867 417 36.10 a5
60 15,000 10.40 414 43.00
70 17.500 12.13 411 50.00 ’
80 20,000 13.86 4.09 56.70 65
90 22,500 15.59 4.06 63.30
100 25,000 17.35 4.04 70.20 75
110 27,500 19.08 4.02 76.70
120 30,000 20.82 4.01 83.50 90
130 32,500 2255 3.99 90.00
140 35,000 24.28 3.98 86.60 100
150 37,500 26.01 3.96 103.10
160 40,000 27.74 3.94 109.30 115
170 42,500 29.47 3.92 115.80
+80 45,000 31.20 3.91 122.00 | 125
190 47,500 32.94 3.90 128.50
200 50.000 34.67 3.89 134.90 140
210 52,500 36.40 3.88 141.10
220 55,000 38.13 3.87 147.50 ;
230 57,500 39.87 3.86 154.00 160 |
240 60,000 41.60 3.84 160.00
250 62,500 43.33 3.83 166.00
260 65,000 45.08 3.82 172.10 175
270 67,500 46.80 3.81 178.50 '
280 70,000 48.54 3.81 185.40
290 72,500 50.27 3.80 191.50
300 75,000 52.00 3.79 197.00 200

The suggested design flows in the last zolumn of Tables 5 through 11 represent a suggeated interpola-
tion at randem intervals to facilltate line sizing and hydraulic calculations. In the lower range of
accumulative homes (under 100) the intiuenca of the storage-pumping action of the contributing units,
when compared to the calculatec peak flow, will determine the most acceplable lowest suggested

design flow to use.
R1
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. TABLE 1l
FLOW CHART FOR PVC SDR-21 PIPE

(Flow Coefficient C-150)
Flow T I |
GPM " %" %" 2" 2%” " 4 " e
a v R | v # | v ]| v v v] s | v]n | v]u|v|wH
1 | =207| .064 | 1 s . B
2 584| o219 39| .o .
3 80| .447| 586| 62| 430 | .077 N
a [ 119 | 7s8| 81| ee| s73| 28 ]
5 | 148 | 1.0 | sr4| 02| 77| ae7 B -
6 | 178 | 156 | 147 | 567| 861 | o261 | s22| .079
8 | 238 | 265 | 156 | 929|115 | .434| es6| .31 ]
10 | 207 | 398 |196 | 139 |14¢ | es0| 870] .194| 09| .083
15 | 446 | 848 | 293 | 293 | 216 | 1.36 | 1.30 02| o19| .69 i
20 | 694 | 1454 |30 | 500 | 287 | 231 [1.74 675|122 | 285| Ba1| 21
25 | 7.4z | 2227 | 488 | 760 | 358 | 348 | 217 | 101 | 153 | 421] 1.06 179
30 586 | 1061 | 430 | 489 | 261 | t41 | 182 | ses]| 1.2 248
35 663 | 1419 |502 | 655 |305 | 1090 (214 | 788 | 1.7 | 27| 85y | .089
40 782 | 1840 |573 | 835 |348 | 243 | 244 | 998 v68 | 417| 980 | 113
45 880 | 2307 |6.45 |1050 | 391 | 300 | 275 | 120 | 189 | 519109 | .139 1
50 747 |1287 | 435 | 365 | 305 | 161 | 210 w25 | 122 | 184
60 86z |1840 | 522 | 516 | 366 | 212 | 252 | 881|146 | 232
70 610 | 691 | 427 | 286 | 205 | 147 |70 | 310
80 T 696 | 897 | 488 | 366 | 3.3 | 149 | 196 390
90 783 | 1115 | 649 | 455 | 379 | 187 [220 | a6 |
100 810 | 556 | 421 | 227 |244 | 589 | 107 | .078
125 763 | 850 | 592 | 349 |305 | 901 | 138 | .119
150 - 631 | 405 |366 | 1.26 | 162 | .167 T
175 737 | 648 |a27 | 168 | 188 | 221
200 842 | 89 |469 | 213 | 215 | 282
225 047 | 1063 |560 | 267 | 242 | 351 | 139 | .093
250 611 | 316 | 269 | 423 | 1.55 | .11
279 672 | 388 | 295 | 507 170 | .132
300 733 | 457 | 323 | 597 | 186 | .156
325 704 | 535 | 350 | 693 | 201 | .180
350 855 | 6.16 3.77 797 | 217 | 205
375 403 | 902 | 232 | .2a5
[ a00 430 | 102 | 248 | 263

CODE: V = Velocity in Ft./Sec.
H¢ = Head Loss in Ft./100 1. of pipe.

The values tos Velocity and Friction Loss/100 feet used In (his table am based on plastic pipe
manufaclurers and tho Plastic Pipe institute’s suggested values and coaversions for PVC Typs SDR 26
pipe; PVC SDR-21 pipo. and FVG Schedule 40 pipe.
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HYDROMATIC® HPGR200

Pump Characteristics Performance Data
Pump/Mator Unit Submersible-Grinder
) = — 100 P
Hertz 60 Hz / 50 Hz p
— ,‘5’6:-. 1
Phase 10 4
- ) . 250
Voltage 0 E 38" 1 |
= — — 425" 0js 2 >~g
Horsepower 1HP = 0 Dia_2Hp g, ity
— . = 1 AN
Full Load Amps 125015 2 Lo NN
— |:_|E_| ﬂ;‘? 2)5( T iy \
Motor Type il Cooled Inductian = -ﬁj{; =4 \\ \\
— =
Capacitor Start 'é ™
RPM 2900/3450 2 3
Temp 140° F Ambient
(peration Intermittent 0 0 10 20 0 40 50 40
Thermal Overload Bi-Metallic Capacity-U.S. G.P.M.
Temperature Max Water 140°
 NEMA Design Type A Dimensional Data
Insulation (lass F
Discharge Sire 116" NPT
Unit Weight 9% Lbs
Power Cord Type SJOW/SJOW-A | Wates
Resistant | 600 V. 80° C 1 CSAUL
Approved | 20" Ft Std
Materials of Construction
Part Name Material !
Motor Housing Cast Iron ASTM-48 f
Pump Casing Cast Iron ASTM-48
Coolant/Lubricant Dielectric Oil
Shaft Stainless Steel
Mechanical Seat Faces: Carbon/Ceramic
Shaft Seal | Seal Body: Stainless
Steel | Spring: Stainless Steel .
Ballows: Buna-N
o High Strength Valox 420SE0 T
Impeler with Bronze Insert
Cutters 440C Hardened 55-60 Rockwell C
Upper Bearing Single Ball Bearing
Lower Bearing Single Ball Bearing ,A_l.h,?l'Imspfl:ol?j]I”,][,‘?_E,pesl,:l:_vlemc f?rillp:lll?{n?ltmnal Ui
-t o i o Il-!n:-l. ional | for con |.'r_.;.'|| purpose unless gerified. Dimensians
_Fasteners _Stamless Steel 2 bt a6 apnnwimate. ORfOf Level 2diis agnve the g
f wstons to oor praduct dnd than specifications withodt noli
2 PENTAIR
USA CANADA
293 WRIGHT STREET, DELAVAN, WI 53115 WWW HYDROMATIC COM 269 TRILLIUM DRIVE, KITCHENER, ONTARIO, CANADA N2G 4W5
PH: 888-957-8677 ORDERS FAX: 800-426-9446 PH: 519-896-2163 ORDERS FAX: 519-896-6337

Because we are continuously improving our products and services, Pentair reserves the right to change specifications withoul prior notice

© 2012 Penlair Ltd All Rights Reserved W-02-6710 (11/271 1)



